Nearly 1.2 billion people on the planet still lack access to electricity, 250 million of whom reside in India. Off-grid solar technologies can help meet some of the energy needs of these people but have faced a variety of financial, technical, and political barriers. Pro-poor innovation, led by emerging enterprises such as Green Light Planet (GLP), holds the key to understanding how low carbon technologies such as off-grid solar might achieve scale. This case study builds on prior research examining what factors affect the ability of an offgrid solar firm to achieve scale in India by examining the most successful company in terms of unit sales. Through that extensive research of the off-grid market in India, it was revealed that GLP far outsold other companies in its class around 2015. One of the factors affecting its ability to scale is the fact that its products are modular and require little to no financing for the customers. This case study further reveals that the company's main innovation is the business model, which relies on networks of sales agents operating under a system of sales targets, incentives and boosters. By shifting the responsibility of making sales to last-mile entrepreneurs, the company leverages its network to continuously move inventory off the shelf and into the hands of customers.
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[4] [5] . Off-grid solar technologies provide a potential mechanism for meeting the twin goals of establishing universal energy access and low-carbon technology diffusion. This paper contributes to scholarship about what factors affect the scaling up, or not, of off-grid solar technologies in India, that largest single market of people without modern electricity access [6] . Authors cite various barriers to the diffusion of these technologies, beyond the technical characteristics [7] , particularly for the last mile customer [8] [9] [10] [11] . Through the lens of innovation and diffusion theories, this specific case study unpacks in detail how a firm can achieve success in unit scaling and overcome some of the barriers identified by scholars and practitioners.
Schumpeter [12] highlighted the role of the entrepreneur in driving innovation: being the agent who disrupts the existing system and generates new wealth through new combinations of existing materials and processes. Agbemabiese [13] argues that beyond the individual, "it is generally the case that multiple interacting actors, institutions and functions are involved in the process" of transforming an invention (a material or process created by an entrepreneur) into an innovation that is diffused to a broader audience. Barnett [14] would add that "the analysis of the diffusion of energy technologies [the focus of this study]
should at least try to identify the key actors in the process and to understand the environment in which they operate: an environment formed by their objectives, their resources, the technology available to them and the market they face." Research about the success and failures of innovations suggests that fundamentally, an innovation must meet the user's needs [15] and thus the understanding of specific needs of technology users is critical [16] . Finally, the processes that facilitate the creation of knowledge or "learning" for a firm are powerful drivers of innovation and form a critical part of the energy technology innovation system [17] .
Suurs [18] categorizes the actors in a technology innovation system as either enactors (those responsible for the creation of a specific technology or process) or selectors (those who choose from a variety of technological options to address a particular problem). The role of the energy access firm as either an enactor or a selector would therefore have an impact on its ability to diffuse off-grid solar technologies. Rogers [19] emphasized that perceptions of technology, as well as locally present indigenous knowledge systems can play a large role in the diffusion and acceptance of technologies. In addition to a technology's attributes, that can influence its "rate of adoption", there are other culturally dependent factors, including the nature of communication channels diffusing the innovation, the role and respect of early adopters in communities, as well as the amount of social capital and associational activity within those communities [20] . Specifically, Rogers states that diffusion happens through certain channels (interpersonal or mass media), over time (influenced by the rates of adoption, the innovation-decision process, and the innovativeness of the individual) and facilitated by certain people (pre-existing opinion leaders in a community or change agents arriving from outside the community).
The role of networks, specifically social [21] or communication networks [22] K. Singh [23] , in some of the emergent business models for distributing off-grid solar technologies is critical to the diffusion of such innovations [24] . Rogers defines a communication network as "interconnected individuals who are linked by patterned flows of information" [19] . Specifically, it is the opinion leader's "interpersonal networks that allow him or her to serve as a social model whose innovative behavior is imitated by many other members of the systems". Energy innovations that utilize such networks would be categorized by Tawney [25] as part of the process that explicitly targets the poor as end-users of the resulting solutions, or "pro-poor energy innovations".
The problem of inadequate investment in pro-poor energy, a major barrier to scaling energy access, has been compounded by the fact that the energy sector suffers more broadly from chronically low investment in innovation [26] . Supporting firms and ecosystems that birth scalable pro-poor energy innovations is critical to achieving universal energy access for all. This case study provides a closer look at an innovative pro-poor off-grid solar energy enterprise in India that has scaled in units of products sold, which yields insights into elements of successful business models and the ecosystems required to support such firms.
Methods
This paper presents an in-depth case study of how unit scaling can be achieved for pro-poor energy innovation. It is part of a broader research endeavor aimed at understanding which firm-level factors affect the scaling-up (or not) of offgrid solar technologies in India [6] . Methodologies drawn from for this study include both quantitative and qualitative analysis. This analysis revealed that the most successful firm identified by unit scale was Green Light Planet. While one case study cannot conclusively prove anything, there is intrinsic value in a detailed analysis of what appears to be one of the most successful cases. To explore in detail factors that may be affecting the firm's ability to achieve scale, in-depth qualitative analysis was required. Using the methodologies employed in this paper, further research should explore other firms using business models similar to or different from the direct marketing approach of GLP. A compilation of such cases would enhance the understanding of the role of networks in the diffusion of off-grid solar technologies in India.
The main tool used for qualitative inquiry were semi-structured interviews When examining the impact of each customer helping diffuse the technology further as in Figure 2 , due to limited data and simply to provide a snapshot, an improvised visual graphic was created in lieu of the graph theory methods used in traditional actor centrality and prestige-based social network analysis [27] .
Results
Green Light Planet is a private enterprise that manufactures and sells off-grid solar energy technologies across India. The company's products, predominantly a variety of solar lanterns (see Table 1 ) are branded as Sun King products so that they can be sold through partners as well as directly by GLP. GLP's pathway to growth started with a combination of early stage technology development, trials and learning for the corporation coupled with capital infusions (see Figure 3) . The scaling of GLP's business is best understood by examining the evolution and architecture of its innovation related to deployment.
1) Deployment Model Innovation
GLP is one of the few companies in India utilizing village level entrepreneur networks (VLE) that facilitate the sales of their products to the "last mile". Bairiganjan and Sanyal [28] describe a VLE as a "local village based individual who acts as the last mile to reach consumers, thus improving access for the low-income population to diverse products by taking on market innovations at the grass roots level". Also called the "direct marketing concept" or "direct sales model", it relies heavily on these grassroots sales agents who leverage the communication networks described by Rogers for the diffusion of innovations [19] .
There are no shops from which sales are made; rather, the agents sell directly to members in their community. The direct sales model faced initial challenges such as appropriate partner selection, difficulty in establishing a supply chain and cultural as well as financial barriers that affected staffing in certain geogra- 
Organizational Chart
In the direct sales model, GLP organizes its staff into the following categories: 
2008
Production ready thanks to further funding from angel investors
2007
Chief Technology Officer meets cofounder Idea turns to product $100,000 capital infusion
2006
First product sold First business plan competition win ($100,000)
2005
Engineers Without Borders exposure Pilot demonstration in Odisha K. Singh This case study is confined to GLP's organizational structure in the state of Bihar, as described above. However, it is already evolving in other parts of the country. The future of sales for GLP hinges on the introduction of a "super agent", which replaces the role of the TL. The super agent is not salaried by GLP, which removes another fixed cost for the company thereby increasing profitability. At the time of the field visit the super agent model had already expanded to 100 districts in the states of Uttar Pradesh, Rajasthan, Jharkand and the North Eastern Region states. Supply Chain A supply chain is defined by Mentzer et al. [29] as "a set of three or more enti- The primary role of the SBA is to motivate the customer to purchase GLP products. Nearly all of them do their job part time, choosing to focus on sales either in the morning or evening hours. One of the SBAs interviewed during the study, has been with GLP for almost two years. He also serves as a lab technician K. Singh for a pharmaceutical company while his family operates an after-school tutoring center and engages in agriculture. Another SBA interviewed, is an influential man in his village who has been with GLP for nearly a year and is known to be one of the company's most successful SBAs. In addition to his duties as an SBA, he operates a poultry farm.
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Recalling the importance of knowing the user's needs when trying to diffuse an innovation [16] , field interviews confirmed that SBAs must have a detailed understanding of why a customer is not purchasing products, and where there is unmet demand for electricity from the grid. For example, a potential customer may consider GLP's products too expensive when compared to alternative products available in the market. Or, the number of small business owners in a village may be higher than in another, driving up the demand for off-grid solar products in that location. Some villages may also have a more erratic electricity supply than others making the residents there more interested in supplementing their supply through solar energy. In addition, SBAs must know the paying capacity of their clients, which is useful for GLP to establish price points for their various products. One of the SBA's stated that his customers are "too poor" to be able to afford the products. Coupled with the fact that he is selling to his relatives and friends, he has gotten in the habit of taking payments from the customers in The GLP model is also unique because it shifts the risk of completing sales from the parent corporation to its network of sales agents. All SBAs have targets for monthly sales that are set for them by District Sales Managers and facilitated with the help of Team Leaders. Both SBAs and TLs are under immense pressure to meet monthly sales targets. To meet these targets, TLs take on high inventory loans from GLP and pass these loans on to SBAs (see Table 2 ). This way, GLP gets the product off its shelf and into the homes of customers much faster than a traditional solar company whose stock may sit in warehouses and stockpoints for a much longer time with a dealer. The desire to get rid of inventory debt drives sales. Though this model results in relatively high sales, the pressure to meet targets (and to carry debt) results in a low retention rate of 50% -60% for SBAs in the GLP network. Sales vary from region to region with some SBAs managing to sell up to 80 pieces a month. The average monthly products and highest ever sales per month for the two SBAs interviewed for this study are listed in Table 3 . In the district that was surveyed, there is electricity access so sales for an SBA have never reached as high as 80 products a month.
Team Leader
A good Team Leader has prior experience in marketing and distribution. One of the Team Leaders interviewed during the field visit to Vaishali district in Bihar previously worked with Aircell, a cellular network provider, for two years in a marketing position. Working fulltime dealing with his SBAs, he must reach out to at least two of them a day to ensure that they are meeting their sales targets. Through all his combined SBAs, a Team Leader should average $167 in sales a day. In June of 2014, prior to the field visit, the TL interviewed executed $6,667 in sales with the help of his 21 SBAs.
Commission and Incentive Structures
As mentioned before, SBAs are not on the GLP payroll. The company has set up an incentive and per product sales comission structure (see Table 4 ) to keep SBAs motivated.
Incentives, or sales "boosters" for SBAs are established on the basis of the number of products an SBA sells every month. Figure 5 shows the required number of products sold (in blue) along with the corresponding boosters received listed on the right. Boosters are essentially Sun King products given to SBAs to keep for themselves or to sell at full retail value giving them 100% of the proceeds from the sale. In addition, SBAs may receive things like irons, sewing machines, and other household appliances equaling the value of certain Sun King products as boosters.
To motivate Team Leaders, GLP has devised a four-tiered promotion and incentive structure for them. This includes a mix of salary increases, target driven monthly sales incentives and benefits (see Table 5 ). Occasionally TLs have also been rewarded by international travel to solar conferences. come up with innovative localized marketing techniques. The RSM of Vaishali district has taken it upon himself to come up with unique marketing strategies including a ring-tone for his staff's phones that is essentially a sales jingle for Sun King products.
Brand Building
All Sun King SBAs and TLs wear a bright yellow t-shirt and a cap with the logo so that villagers can recognize the Sun King brand. Leaflets for all products are carried with the GLP staff and taken for door-to-door sales pitches. The leaf- 
Targeted Sales
Targeting locations without access to reliable electricity access or approaching businesses that have large lighting needs helps ensure sales. For example, a small poultry farm may require 40 -45 Sun King lights whereas a brick factory could replace its liquefied petroleum powered lanterns with Sun King products and recuperate the investment in 3 months. In areas identified as having extremely unreliable or no electricity access presents an opportunity to conduct sales by using a general store in the area as a marketing and sales point.
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Competition Nationally, GLP competes with many kinds of alternatives to its products. In Bihar, the main competitors for GLP in the market identified by GLP staff are D.
Light Design, Bhaskar Solar, G-light, and Sun Max (see Table 6 
GLP used to simply replace any products facing maintenance issues with brand new ones. The main maintenance problems witnessed by customers in the area are to do with batteries entering a state of "deep discharge" from overuse and mobile charge port malfunction (perhaps due to loose wiring and the quality of the pin used to charge mobile phones).
Once the customer hands over the product to GLP staff, the entire process of repairing and returning should only take 20 days. However, the field visit revealed that one of the biggest challenges faced by GLP's direct marketing business model was delay in the maintenance and repair of products. This delay comes from a few specific parts of the process. Delays in the transportation of broken products to and from a stock point may be one of the biggest problems.
The distributor is responsible for this as he is responsible for choosing the transportation courier. In addition, the distributor may wait for a certain number of broken products to collect at the stock point before sending them all together as part of the same consignment to the service center. The sales team may also be responsible for delays by failing to pick up the products from the customers in a timely manner to pass over to the distributor. Figure 7 depicts the process of repairing Sun King products from customer to service center. Elements written in red font in the figure represent areas where delay may be introduced into the process.
Conclusion
The business innovation of GLP that relies on shifting the risk of conducting sales from the parent corporation to a network of reliable sales agents has given the company an edge in the distribution of off-grid solar technologies in India.
By relying on the social capital of the locally embedded sales agents, the company is able to capitalize on the trust required for the adoption of its technology for the last mile customer. In doing so, GLP surmounts one of the biggest barriers cited by theorists as affecting the diffusion of new innovations [19] . The constant Figure 7 . Delays in GLP product servicing chain process.
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